Getting to the center of X-chromosome inactivation: the role of transgenes.
X-chromosome inactivation is a fascinating epigenetic phenomenon that is initiated by expression of a noncoding (nc)RNA, XIST, and results in transcriptional silencing of 1 female X. The process requires a series of events that begins even before XIST expression, and culminates in an active and a silent X within the same nucleus. We will focus on the role that transgenic systems have served in the current understanding of the process of X-chromosome inactivation, both in the initial delineation of an active and inactive X, and in the function of the XIST RNA. X inactivation is strictly cis-limited; recent studies have revealed elements within the X-inactivation center, the region required for inactivation, that are critical for the initial regulation of Xist expression and chromosome pairing. It has been revealed that the X-inactivation center contains a remarkable compendium of cis-regulatory elements, ncRNAs, and trans-acting pairing regions. We review the functional componentry of the X-inactivation center and discuss experiments that helped to dissect the XIST/Xist RNA and its involvement in the establishment of facultative heterochromatin.